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SUMMARY PAGE

THE PROBLEM

To establish a continuing multiphasic medical survey of sub-
marine and diving personnel, in order to ascertain possible long-
range changes in the health and psychological makeup of the indi-

. vidual submariner or diver.

FINDINGS

Computer programs have been developed to facilitate
assembling, storing and retrieving medical data. Data analysis
is in process.

APPLICATION

Knowledge of physiologic and/or psychologic changes relative
to long~term submarine or diving exposure will facilitate the cor-
rection of the precipitating factors or the control of the related
biological mechanisms. This knowledge will also be a factor in
protecting the Government against false claims relative to
damage to personnel arising from such exposure,

ADMINISTRATIVE INFORMATION

This investigation was conducted as part of Bureau of Medi-
cine and Surgery Research Work Unit MF51, 524, 006-1002BF9I.
The present report is No. 1 on this work unit, It was received
for review on 8 December 1972, approved for publication on 14
December 1972 and designated as NavSubMedRschLab Report
No. 733.

PUBLISHED BY THE NAVAL SUBMARINE MEDICAL RESEARCH LABORATORY
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ABSTRACT

A multiphasic medical screening program has been developed
for randomly selected submarine and diving personnel. Each in-
dividual passes through twelve phases of data collection: a state-
ment of personal background and history, psychological testing,
selected anthropometry, roentgenography, dental evaluation,
pulmonary ventilation tests, audiometry, electrocardiography,
vision tests, selected blood chemistry analyses and physical ex-
amination, The accumulated data is coded on Holerith cards for ease
of storage, retrieval and ultimate computer analysis, The
present report defines the scope and objective of each of the meas-
ured parameters as well as the computer programs developed for
the processing of these parameters.

It is intended that data shall be collected for 2, 000 individuals
and that follow-up data will be obtained at periodic intervals.







PREFACE AND ACKNOWLEDGMENTS

The concept of a Longitudinal Health Study for submarine and
diving personnel was introduced into the planning of NSMRL by
the Scientific Director, Dr. Charles F. Gell, in 1966, The
reasoning for this program was based on several factors which
were:

a. Several branches within the Laboratory, specifically
Auditory, Vision, Pulmonary Physioclogy and Biochemistry ex-
pressed the need for a longitudinal health study within the scope of
their discipline as a research requirement, If was reasoned that
an evaluation of the whole man would be of more value than a
piecemeal approach and also would provide for the specific disci-
plinary data requirement,

b. The apparent success of the 1, 000 Aviator Study at the
Naval Aerospace Medical Institute, at Pensacola, Florida from
1942 {o the present, in which the Scientific Director of NSMRL
had a continuing ancillary association and interest, indicated the
feasibility and desirability of a LHS for submarine and diving
personnel. '

¢. The recommendation by letter of the National Research
Council Committee on Naval Medical Research to the Surgeon
General, USN, thatlongitudinal health studies of a nature similar
to that conducted at Pensacola should also be carried out in the
underwater and surface Navy.

d. Specific suggestions by senior submarine flag officers
for some program to identify the deleterious effects of submarine
environment on involved personnel. These queries were made to
the Surgeon General of the Navy in response to several premature
deaths from cardiovascular accidents of former flag officers in
the submarine Navy,

In 1967, with the establishment of the protocol and the sup-
port of CAPT Joseph Pollard, MC, USN, Code 7, BUMED, this
study was approved and funded. However, the Longitudinal Health
Study for submarine and diving personnel moved slowly in 1967
and 1968 because of the lack of uniformed medical personnel in
the Laboratory.




In 1967 the project was headed by CDR Thomas N. Markham,
MC, USN assisted by LCDR Donald W. Klopp, MC, USN. The
protocol was organized and supported by visits to Pensacola and
centers of civilian aging studies. '

In 1968, CDR J. D, Bloom, MC, USN reporfed as the
Military Director of the NSMRL. This provided great stimulus
"to the conduct of the LHS project, inasmuch as Dr, Bloom had
had considerable interest in this type of study — having written
his submarine medical officer thesis in this subject area.

In 1969, the project was headed by CDR Robert N, Sawyer,
MC, USN as the principal investigator, CDR Sawyer concerned
himself with the aspect of data acquisition and retrieval for the
Longitudinal Health Study. The text of this report largely in-
volves an exposition of his efforts. This is the first report of
the LHS emanating from the NSMRL, and demonstrates on ongo-
ing project encompassing contributions of many people.

The LHS is receiving the enthusiastic support of the present
Officer in Charge, CAPT John H, Baker, MC, USN. The fact
that approximately 300 subjects have been examined to date
assures the continuity and success of the study.

Acknowledgments in addition to those previously mentioned
are extended to the contributors to the study who are listed
below:

CDR William R, Shiller, DC, USN Dental Research
Branch

CAPT M. A, Mazzarella, DC, USN Head, Dental
Research Branch

Dr. J. Donald Harris Head, Auditory
Branch

Dr. J. A. S. Kinney Head, Vision
Branch

Dr. B. B. Weybrew Head, Personnel
Research Branch

Dr. George Moeller Head, Human
Factors Branch

Dr. K, E. Schaefer Head, Physiology
Branch

In the process of discussion with interested physicians rela-
tive to the LHS, it became apparent that an attempt to review and
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collect data from submarine personnel past as well as present,
would be of some value. Dr. Ruport Hester is at present making
a comprehensive review of past medical history of submarine and
diving personnel with the assistance of responsible individuals
from the Bureau of Medicine and Surgery and the National Re-
search Council. Statistical information that will be derived from
this background study will be published as an adjunct to the Longi-
tudinal Health Study of submarine and diving personnel,







THE LONGITUDINAL HEALTH SURVEY:

I. Description

BACKGRQUND:

The effect on submarine and diving
personnel of exposure to their occupa-
tional environments has not been clearly
defined, either for short or long ex-
posures. Even definition of the results
of such an occupational exposure is
difficult. For the most part, pertinent
data is essentially inaccessible, since
it is scattered throughout several or-
ganizations and Bureaus, and is mostly
contained on hand-written records. One
difficulty is the constant turnover of the
population, with major shifts of assign-
ment and location within the Submarine
Force, as well as movement of pexr-
sonnel to civilian life. Also, there are
biological changes, both anticipated and
unexpected, occurring over a period of
years of occupational exposure. Finally,
there has been no single medical group
responsible for consideration, develop-
ment and operation of a surveillance
system necessary for such a purpose.

Precedent for this type of research
group was established with the initiation
of the Thousand Aviator Study, an in-
vestigation of a somewhat similar mili-
tary group. This study has been a long-
term investigation, extending over 30
years, and focusing in particular upon
cardiovascular changes in an officer
aviator population. In 1956 a monograph
on this study was published by the Naval
Aerospace Medical Institute (NAMI),
covering 25 years of continuing periodic
medical examination based upon an in-
creasingly broad spectrum of biologic

variables.! This publication documented
the success of this long term multi-
phasic medical evaluation of a relatively
large number of individuals. The ex-
perience of the NAMI group outlined in
this paper should establish the feasi~
bility of a study, expanded in scope of
both variables and population, within the
submarine and diving populations. 2 In
December of 1967 a research protocol
was submitted to finding the objectives
and methodology of such an extended
multiphasic examination system by the
Submarine Medical Research Laboratory
of the Naval Submarine Medical Center
in Groton.,® This was designated the
Longitudinal Health Survey (LHS).

THE LONGITUDINAL HEALTH SURVEY

The Longitudinal Health Survey, now
an active study of the Naval Submarine
Medical Research Laboratory, is a
continuous multiphasic medical examin-
ation survey of officers and enlisted
men serving in submarine and diving
activities. The ultimate purpose of the
study is to define the medical status of
this population, describe changes in
their medical status, and thus ultimately
improve health, safety and well-being
of the submarine and diving population,
In the early stages, the major effort of
the LHS was toward development of a
detailed medical questionnaire to be
answered by the subject himself, Also,
a nearly routine physical examination,
including chest roentgenograms (CR)
and an electrocardiogram (ECG) were
obtained. Other procedures such as




tests of vision and pulmonary function
were subsequently added, and the LHS
examination system eventually assumed
the characteristics of a true multi-
phasic system.?

SCOPE OF REPORT

This report will define the LHS
medical evaluation concept and
methodology as it stands on the date of
this report and will describe additions
and changes recommended.

Multiphasic studies require rapid
and economical handling of data, with
storage, retrieval, and analysis of
numerous variables within a very large
population, This requirement is
greatly enhanced by the use of com-
puters, 56  This report will define the
use of processing with computers, and
will define the coding, storage, re-
trieval and analysis techniques in the
medical data system of the LHS. Longi-
tudinal Health Survey data analysis will
be covered in separate, subsequent re-
ports.

STUDY ORGANIZATION

There are twelve phases through
which an individual passes in the com-
pletion of the entire LHS program.
These phases are determined by factors
of efficiency for the examiners in per-
forming various aspects of the examina-
tion.”

DATA ORGANIZATION AND
PROCESSING

The basic organizational units of the
LHS system are the corresponding
specialized phases of the examination,

The data system handles information in
each phase from acquisition through
storage, retrieval, and analysis.
These data phases or study sections are
assigned numbers. These numbers,
called Index Numbers, appear on each
data sheet and Holerith data cards, and
specifically identify the corresponding
examination phase,

The size of each Index is limited by
the sorting unit size of the storage
form, presently the card, and is thus
80 digits in length, Each phase of the
LHS has at least one Index number, and
may have more as is required by the
amount of data. For example, the
anthropometry phase has one index
while the vision phase has two. Table
I lists the Index Numbers for the
twelve phases of the LHS,

Just as each data Index has a cor-
responding data card, each single item
of data has a unique position or "address"
within that card. As is noted in Table I,
some testing functions, such as audi-
tory testing and the physical examina-
tion, utilize a number of sequential
data cards.

The data acquired in each phase is
written on a corresponding printed data
sheet within a convenient format appro-
priate to the test system of that phase.
It is from these data sheets that a key
punch operator translates the data to
Holerith cards for storage and sub-
sequent analysis.

In Figure 1, three steps are shown
in the organization of data handling:
first, the data acquisition from the sub-
ject; second, the transfer or recording
of this data to a specific data sheet;




Table I: LHS Organization: Data Acquisifion Phases and Index Numbers

Phase/Section Index Number
Background 001
Psychological/Social 011
Mortality ' 013
Anthropomeftric 015
Roentgenography 020
Dental 021
Pulmonary Function 025
Auditory 031 - 034
Physical Examination, Narrative 051 - 070
Vision 071 - 072
Chemistry 081 - 082
Medical Histories 091 - 100
STEPS: ACQUISITION REGORDING TRANSLATION
9 h —
ZW\ > > D D
SUBJECT  EQUIPMENT, —) CARDS
INTERVIEW, DATA KEY
OR EXAMINATION. SHEETS PUNGCH

FIGURE 1.




finally, the translation of this data from
this sheet to a form compatible with the
electronic processing, in this case a
Holerith card. ~Functionally, this final
computer-compatible storage phase
could be tape or disc, or include trans-
fer between any modes such as cards,
tapes or disc. Further, a direct input
terminal system would accommodate
direct entry of data from acquisition to
storage form. These methods are all
possibilities in future development of
the LHS. 8

Each data sheet and card not only
has an Index number but is also identi-
fied as to person, place and time. This
provides maximum ''sortability' for
retrieval and analysis and precludes
loss of data through mixing or shiffing
of cards. Table II lists the identifica-
tion items present on all cards,
irrespective of Index or LHS phase.

This identification section utilizes
the first 30 columns of each card., The
remainder of the card is open for data
and data processing information. The

individual subject's name appears as

data in two Index sections of the LHS: -
background and roentgenography.

The LHS data system possesses the
important attribute of flexibility, The
system can be shortened, lengthened
or entered and expanded at any point.
New techniques or history can be added
at any time or any place within the en-
tire system, Once the variables enter
the data system, they are able to be
manipulated in any fashion, and re-
arranged in any form, Further, any
variable can be compared with any
other within the entire system,

CODING There are a number of
coding systems utilized in the

Table II: Identification Section of All Cards

identification

Method

Testing Phase, Data Group

Person

Place

Time

Index Number

Social Security Number,
Date of Birth: Day, Month, Year

Facility Code Per BUMED INST.
6310,8,

Date of Test or Examination




multiphasic examination systems that
have been reviewed. In keeping with
U.S. Navy convention, the diseases,
.surgical procedures and injuries in all
phases of.the LHS are coded by the
"International Classification of Diseases
as Adapted by the U, S, Center for
Health Statistics, ' eighth edition. This
is a two volume text, published by the
World Health Organization, and com-
monly referred to as the ICDA-8.7

Demographic information has been
coded using personnel, pay grade and
geographic coding systems found in
BUMED Instruction 6310.8.

All other coding systems and data
recording conventions have been de-
signed to minimize writing (and thus
errors), reduce work, and facilitate
translation. These ends are met in
various ways appropriate to the specific
LHS examination phase, and are des-
cribed with each Index in this report.

COMPUTER FUNCTIONS

There are three general areas for
computer function in the LHS: analysis
of data; print-out of data; and editing.

Computer analysis of the variables
in the anticipated large population to be
studied requires the use of various
functions of a statistical software com-
puter system. These include histogram
tracing, contingency table production,
and computation of means, standard
deviations, percentiles, and other sta-
tistical functions, Table III lists exam-
ples of such programs available at most
university computer centers., The
examples cited are for the Yale Com-
puter where initial analysis of LHS data
has been performed.l 1 Language util-
ized was FORTRAN IV, and equipment
IBM 7090 - 7094 in DCS configuration.

Table III: Partial List of Programs Available at Yale Computer Center

YCC
No. Program Title
38 Multiple Variate Frequency Tables.
50 T. Test with Optional Bartlett's Test.
55 Chi-Square with Correction for Low Freduency.
66 Table Programs.
73 Computation of Mean Scores, Standard Deviations and Standard
Scores..-
75 Correlation with Missing Data.
81 Missing Data Program for Computation of Mean Scores and Stan-
dard Deviations with Options for Correlation Coefficients,
Standard Scores and Histograms.
92 Biomedical Programs.
101 Datg_—Text' Regression Program

5




The second area of computer func-
tion is the rather simple action of print-
ing out interpreted and readable infor-
mation from the coded and packed data
punched in the data cards. This may
mean straight forward interpretation of
punched information and printing in
readable lists of columns or it may en-
tail decoding a punched card with print-
ing of appropriate descriptive words or
phrases, such as physical findings or
demographic information,

The third area of computer utiliza-
tion is screening of data entered on
cards for errors. The LHS is designed
to accommodate a large volume of study
subjects that conceivably may extend
into the thousands. Also, the number of
variables recorded for each individual is
quite large. With the collection of a
large number of data points, and such a
broad spectrum of variables, it rapidly
becomes humanly impossible to review
the data and notice points which fall
significantly distant from expected nor-
mal values., The situation is worsened
by the use of automatic data processing
systems. Machines will proceed to
produce an analysis using whatever data
is submitted, good or bad, precise or
ridiculous .12 Unfortunately, once data
is given to this high speed system, the
"garbage-in/gospel-out' phenomenon
occurs.

It is with this in mind that signifi-
cant effort has been devoted to the con-
cept of minimizing the error content of
the data. This led to the development of
an objective examining system for rapid
scanning of all data with subsequent in-
dication of deviation from expected
values. These data values in the LHS

recording system are of two general
classes. The first is a discrete
variable representing, for instance, a
given diagnosis, years of age, or packs
of cigarettes smoked. The second
class of entries are continuous vari-
ables such as height or weight. Limits
or a range of possibilities can be es-
tablished for these groups. Any vari-
able whose value lies outside of these
limits, or "window", is labeled an
error within the context of the LHS data
system. These abnormal values occur
for a number of reasons. Table IV
lists the various errors, usual sources,
and corrective or indicated action.

The acquisition recording, or trans-
lation errors can be extreme in their
magnitude and will cause error in the
analysis of the population data.
Biological-source abnormal data re-
quires investigation and judgment,
Appropriate review, remeasurement,
and medical knowledge should be
applied to the individual in question,
most effectively while he is still
locally available. Rapid review and
analysis of data is thus necessary to
this end.

These concepts resulted in the de-
velopment of the PRINT-QUT/
OBJECTIVE PERUSAL SYSTEMS
(POOPS). As is indicated, this is
actually two separate programs: ohe
a printout and another an edit, blended
together for more efficiency. In this
system each single item of data is
read and objectively edited. It is then
printed out with appropriate flagging
or comment if not satisfactory or
reasonable. There is a separate
POOPS examination program for each




Table IV: LHS Data Errors: Sources and Indicated Action

Data Error
Error Source Indicated Action
Acquisition Equipment Malfunction., Repair, replace or retrain.
Error Machine Error. Correct data by repeating
Faulty Technique, test.
Recording Incorrect human recording of Maintain vigilance and
Error data acquisition. attitude in staff.
Correct data,
Translation Human error in keypunch, Verification keypunch
Error Machine error. techniques. Possible
data sheet revision.
Correct srror.
Biologic Values normal for individual but | Evaluate, possibly repeat s
Errors exceed expected population examination.
values, "Tails" of the curve Retain data,
of normal biological distribu-
tion.
Abnormal with medical and Appropriate follow-up for
pathological significance to the individual,
individual, Retain data.
of the phases of the LHS, Appropriate Thus the purposes of the POOPS
values have been determined for each system are to protect the study from
single data item. An illustration of the  analysis of erroneous data with sub-
function of the system is shown in sequent distortion of the results and

Table V which lists the various limits or to protect the individual, if aberrant
"windows'' imposed on the items, coded data represents pathology.

and punched on LHS Index data cards.

Note that the first 30 columns comprise The entire LHS data system is
the identification section described in summarized and schematically des-
Table II. cribed in Figure 2, showing the




Table V: Edit Function of Print-Out/Objective Perusal System

Item

Variable Limits

Columns
1-3
4 -5
6 -1
8-9
10 - 18
19 - 24
25 - 26
27 - 28
29 - 30
31 - 80

Index
Date of Test: Day
Date of Test: Month

Date of Test: Year

Item: Social Security Number

Facility Code, Place of Test

Date of Birth: Day
Date of Birth: Month
Date of Birth: Year

Data Entries of The
Examination Phase,

Only appropriate Index is accepted.
1 through 31 only,
1 through 12 only,

68 through 73. Extended annually
on 1 January,

Must have digits entered
(greater than 1).

Currently 066596 (NSMRL) or
55522 (DEVGRU I). Others to be

added as appropriate.

1to31
1to 12
10 through 56 only.

Various Limits:
Absolute:

a. Only possible numerical
values accepted.

Relative:

b. Only reasonable (approx-
imately 3.0 s.d.) values
accepted.

c. Ratios and relationships of
some variables are tested;
rejected if not reasonable.




FIGURE 2:

LONGITUDINAL HEALTH SURVEY DATA SYSTEM

TRANSLATION CHECK/CORRECT

CONVENTION SHEET/CARD  APPROPRIATE
EXPENSE INEX  TO CONCEPT
TINE

EASE PERSON:
ACCURACY S5 NO

PERT INENCE BIRTH DATE

PLACE: CODE
CHANGES TIME: DATE
v \Y) \Y

DATA CODING, ACQUISTTION
ORGANIZATION,

INDEX INDEX

D D INDEX
PERSON ERSON

P
TME/PLACE TIME/PLACE

DATA
L

DATA SHEETS

processing of acquired data through the
entire system, error editing, storage
and analysis.

Appendix A contains a copy of a
POOPS analysis of pulmonary function
data showing listing of parameters and
indication of errors or data which ex~
ceeds expected values.

KEY PUNCH
TO HOLERITH -
CARDS

O 10
N

ERROR
ELIMINATION

DATA LIMITS
PRINTQUTS
VISUAL CHECK

Y

CORRECTIONS
OF ERRORS,

\Vj IDENTIFICATION
FOR FURTHER
MEDICAL
EVALUATION.

‘PRINT-QUT/
PERUSAL
SYSTEM

M
ERROR

ERROR
PRINTQUT

INDEX 001 BACKGROUND

SECURE STORAGE

This section of the Longitudinal
Health Survey is devoted to the listing
of personal identification information
and appropriate demographic data.
The information elicited is described
in the following listing,




Table VI: Data Description for LHS Index 001: Background

Data Sheet/

Card Poops

Columns Data Description Limits
1-3 001 designates Index as Background. 001
4-30 Identification of person, place, time: as

previously described (Table 4).

31 - 50 The subject's name in last-first-initial order NONE
is listed in a 20 column space for both
identification and labeling services. This
section and the roentgenography Index (015)
are the only two such listings in the LHS
data system.

51 - 54 Occupational, military. Status at time of 0 -1999
examination. This descriptive designator is
referenced from BUMED INST 6310,8,

enclosure (2) Page 25-27: Patient category

codes,

55 - 56 If military, defines pay grade as listed. 1-45
BUMED INST 6310, 8, enclosure (2), Page
23.

57 -~ 58 An estirﬁate of total years of military service. 0-40

This is life-time total, active duty only,

59 - 74 Special military qualifications, U.S.. Navy. 0,1
Allows for multiple special qualification

indication.




Table VI: Data Description for LHS Index 001: Background (Cont)

Data Sheet/

Card Poops

Columns Data Description Limits

75 - 76 Geographic origin: State of U,.S. Reference 1-56
BUMED INST 6310.8, enclosure (2),
pp 13-19,

7 - 178 Geographic Origin: Foreign country. None
Reference BUMED INST 6310, 8.

79 - 80 Approximate family size with which 1-20, 99

individual lived prior to age 16, Of
significance in psychological evaluation,
antibody studies, and elsewhere.

The essentials of demographic
information such as occupation,
training, economic level, geographic
origin, and family size have been

necessary for our purposes. A these anticipated additions.

11

number of additions to this data site
are presently under consideration.
Environmental data such as atmos-
pheric control excursions, radiation
included in this action. More de- information, and number of nuclear

tailed information is not considered submarine patrols are examples of




LHS: BACKGROUND (1)
REF: BUMEDINST 6310,8A

NAME:
LAST FIRST INITIAL
INDEX DAY MONTH YEAR
ol1o]t! . TODAY'S DATE:
1 2 3 4 5 6 7 8 9

SOCIAL SECURITY NO.:

10 11 12 13 14 15 16 17 18

BUMED INST. 6310.8A
FACILITY CODE: NSMRL

DAY MONTH YEAR

0 6 6 5 9 6

DATE OF BIRTH:
19 20 21 22 23 24 25 26 27 28 28 30

NAME: PLEASE WRITE IN LAST-FIRST-INITIAL ORDER, BEGIN AT BOX 31.
SEPARATE WORDS OF NAME BY ONE SPACE.

LEAVE BLANK FOR APOSTROPHE OR BREAK IN NAME (MC DUFF, D GATI).
4. NO MIDDLE NAME: (N) - -

LAST NAME IN CAPS:

[SVRN (VI

31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

STATUS AT PRESENT:

MILITARY BRANCH, CIVILIAN, ETC. : .

REGULAR, RESERVE, RETIRED:

DO NOT FILL IN

51 52 53 54

12




MILITARY PAY GRADE: E OR 0

PAY GRADE CODE
DO NOT FILL IN 55 56

MILITARY SERVICE: INTER TOTAL YEARS OF SERVICE:

57 58

SPECIAL QUALIFICATION: PLEASE CHECK APPROPRIATE BOXES. (MAY BE MORE THAN ONE):
(CODER: USE 1 PUNCH FOR ALL CHECKS)

NONE 59 DIVER: SCUBA 67
AIRCREW, MEMBER 60 DIVER: 2nd CLASS 68
AIRCREW, NONMEMBER 61 DIVER: 1st CLASS 69
PARACHUTIST 62 DIVER: SATURATION 70
SUBMARINER 63 DIVER: MASTER {71
SUBMERSIBLE OPERATION 64 ACCELERATION, DECELERATION 72
DEMOLITION OF EXPLOSIVES 65 THERMAL TESTING 73
CBAMBER, INSIDE TENDER 66 OTHER 74

PLACE OF ORIGIN:

WRITE NAME OF STATE (OR FOREIGN COUNTRY) WHERE YOU SPENT MAJOR PORTION
OF YOUR LIFE PRIOR TO AGE 16: (BUMEDINST 6310.8A)

DO NOT FILL IN

75 76 77 178
STATE FOREIGN

COUNTRY
FAMILY SIZE: APPROXIMATE NUMBER OF PEOPLE (ADULTS AND CHILDREN) IN YOUR
FAMILY (OR OTHER GROUP) WITH WHICH YOU LIVED PRIOR TO AGE
16. (PLACE TOTAL IN BOXES)
(EXCEPTION, SUCH AS ORPHANS IN INSTITUTIONS, MARK 99)
79 80

[ ]

~
-

" 8/72

13




INDEX 011 PSYCHOLOGICAL/SOCIAL

This section of the Longitudinal
Health Survey is concerned with the
recording or data which may determine
personality adjustment and behavior.

The MMPI test consists of 566 true-

false statements. The test can be ad-

ministered individually or in groups in
one to two hours, Professional psy-
chologists are not necessary for ad-
ministration, and the test can be

Table VII: Data Description for LHS Index 011: Psychological/Social

Data Sheet/
Card Poops
Columns Data Description Limits
1-3 011 designates Index as Psychological/ 011
Social.
4 - 30 Identification of person, place, time: as
previously described (Table 4).
31 - 568 Results of the Minnesota Multiphasic Person~
ality Inventory (MMPI). Basic data includes
the K correction but has not been converted to
T-scores. The data are the ten diagnostic &
four validation scales.
31 -32 ? Validation Score 0-99
33 - 34 L Validation Score. 0-15
35 - 36 F Validation Score 0-64
37 - 38 K Correction Factor 0-33
39 - 40 Hs Hypochondriasis 0~ 33

41 - 42

D Depression

Hy Hysteria

0-60




Table VII: Data Description for LHS Index 011: Psychological/Social (Cont)

Data Sheet/

Card . Poops
Columns Data Description Limits
45 - 46 Pd Psychopathic 0-50
47 - 48 Mf Masculinity-femininity 0-60
49 ~ 50 Pa Paranoia 0-40
51 - 52 Pt Psychasthenia 0 - 48
53 - b4 Sc Schizophrenia 0-178
55 - 56 Ma Hypomania 0 - 46
57 - 58 Si Social Introversion 0-170
59 - 60 GCT Score 30-175
61 - 62 Total Years of civilian schooling 9-20
63 Indication of hand dominance 1, 2, 3
64 Number of marriages in lifetime 0-4
65 Number of natural children, male. 0-5
66 Number of natural children, female, 0-5
78 - 80 Groups of individuals from a given source or 1-999

activity (e.g., diving class) often are
processed. This three digit code provides
an easy reference point in a permanent log
of such groups. An example is the entire
saturation diving class at San Diego
examined in April 1972, coded as 105,




administered anywhere there is a
writing surface. The MMPI can be hand
or machine scored (IBM 805, 1230 or
1232). Test reliability is good (.46 -
.91 for the various scales).w’M’ls’M

At present the MMPI is administered
to small groups (3-5 individuals) in a
small testing room. Hand scoring with
templates is the presently used method,
and takes approximately five minutes
per protocol,

Although there are a number of
test yielding psychological parameters,

it is strongly felt that the MMPI is
the most appropriate for the LHS. It
is easily administered and scored,
widely available and used, and
heavily referenced. Further, ma-
chine interpretfation and scoring tech-
niques are available for the MMPI
with large numbers of subjects.

Such machine processing of MMPI
information will be considered.
General Classification Test scores,
schooling information, and marital
history should yield significant
comparison. This section contains
child birth and sex information which
may finally answer the clichés con-
cerning sex distribution of children
of divers.




LHS:

PSYCHOLOGICAL/SOCIAL
NAME :
LAST ~FIRST WMIDDLE
INDEX DAY MONTH  YEAR
01 11 TODAY'S DATE;
1 2 3 4 5 6 7 8 9

SOCIAL SECURITY NO.:

10 11 12 13 14 15 16 17 18

BUMED INST. 6310.8A
FACILITY CODE PLACE: SUBMEDCEN

DAY MONTH YEAR

o|l6 | 6| 5] 9 6
19 20 21 22 23 24

DATE OF BIRTH:

25 26 27 28 29 30

1. MMPI:  BASIC DATA, WITHOUT CONVERSION

? L F K Hg D Hy
31 32 33 3 35 36 37 38 39 40 a1 42 43 44
P4 Me Pa Py Se Ha S;
45 46 47 48 49 50 51 52 53 54 55 56 57 58
2. GCT: 3. EDUCATION, SCHOOLING:
TOTAL YEARS OF CIVILIAN
59 60 SCHOOLING 61 62

17




LHS:
PSYCHOLOGICAL /SOCIAL (2)

4. HANDED: RIGHT: 1 AMBIDEXTROUS: 3
LEFT : 2 63

5. NUMBER OF MARRIAGES:

64
6. NUMBER OF NATURAL MALE CHILDREN
IF OVER 9, ENTER O 65
7. NUMBER OF NATURAL FEMALE CHILDREN
IF OVER 9, ENTER 9
66

Study Group

78 79 80




INDEX 013 - MORTALITY ' For proper functioning of this section

INFORMATION as to cause of death of LHS study sub-
jects, a procedure at BUMED level will

This is a brief section which indi- be necessary to transmit mortality in-

cates that an LHS subject has died, and formation, perbaps on the entire U.S.

lists the causes of death, and whether Navy submarine and diving population,
autopsy information is available. to a central facility for LHS membership

Table VIII: Data Description For LHS Index 013 - Mortality

Data Sheet/
Card Poops

Columns Data Description Limits

1-3 013 designates Index as mortality. 013
4 - 30 Identification of person, place, time as
previously described (Table IV)

31 Autopsy Information. Indicates whether or 1-3
not autopsy has been done. If done,
whether NSMRL has possession of autopsy
results. .

32 - 37 Date of death.

38 - 53 If known, primary and secondary causes of Greater
death., The format varies significantly be- than
tween states. This section of the form is Zero
designed to retain the most information and '
still accommodate the various reporting
methods. Coded in accordance with BUMED
INSTRUCTION 6310, 8,10

54 - 66 A 13-digit area to accommodate last name NONE
of individual for cross-filing or search
purposes.

screening. The determination of this subjects. A review of death
procedure and its implementation certificates from 38 states
remain as a task of the future. was made, and the data
formed was designed to ac-
This section contains the final cept significant information on
entry information for LHS the causes of death.
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LHS: MORTALITY

NAME :
LAST FIRST INITIAL
INDEX ' DAY MONTH YEAR
011 |3 TODAY'S DATE:
R a5 6 7 8 9

SOCIAL SECURITY NO.:

10 11 12 13 14 15 16 17 18

BUMED INST. 6310.8A
FACILITY CODE PLACE: NSMRL

06 |6 |5 ]|9]|6 DAY MONTH YEAR
19 20 21 22 23 24 DATE OF BIRTH:

25 26 27 28 2% 30

AUTOPSY : DAY MONTH YEAR
UNKNOWN: BLANK 31 DATE OF DEATH:
NONE : 1
PERFORMED: 2 32 33 34 35 36 37
PERFORMED,
REPORT IN
frit 3 DO NOT FILL IN
la. CAUSE: 38 39 40141
2a . DUE TO :
a 26 47 48 49
DUE TO
2b - 50 51 52 53
LAST NAME:
54 55 56° 57 58 59 60 61 62 63 64 65 66 P
3/72
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INDEX 015: ANTHROPOMETRIC
MEASUREMENTS

Anthropometric measurements may
be taken and analyzed in many
ways 17 18: 19,20 e optimum method
will depend upon the end sought and the
practical possibilities for accurate
measurement. The major consultant
in this area of anthropometry was Mr,
R. WHITE, of the Anthropometric Sec-
tion, Army Environmental Laboratory

of visits were made to the Natick,
Mass., Laboratory site. Conferences
were held with Mr. Whitfe fo select a
reasonable number of variables, and in
diagnosing errors in measurement
committed in previous studies. With
the objectives of obtaining data of
medical significance and also of
suit-fitting value for submarine
escape, 14 measurements were
selected. 20 These measurements are
described in Table IX, and then shown
in the self-explanatory Index 015 for

of Natick, Massachusetts. A number which follows:

Table IX: Data Description For Index 015: Anthropometry

Data Sheet/

Card Poops
Columns Data Description Limits
1-3 015 designates Index as Anthropometric. 015
4 - 30 Identification of person, place, time; as pre-
viously described (Table IV).
31 - 33 Weight: The subject is weighed on spring 110 - 300
scales, to nearest pound, while wearing only
undershorts.
34 - 37 Stature: Subject stands erect, with heels 1500 - 2000

together and head level. Stature is measured
in millimeters as the vertical distance from
the top of the head (vertex). An anthro-
pometer is used, with the anthropometer arm
firmly touching the scalp to compress the hair,

21




Table IX: Data Description For Index 015: Anthropometry (Cont)

Data Sheet/
Card
Columns

Data Description

Poops
Limits

38 - 41

46 - 48

49 - 51

562 - 54

Functional Reach: Subject stands erect against

a wall, with his right arm extended forward
horizontally, and with the tip of his thumb and
index finger pressed together; his scapulae re-
mains touching wall, Functional reach is
measured, with anthropometer, as the horizontal
distance from the wall to the outer edge of junc-
tion of tips of thumb and forefinger.

Sitting Height: Subject sits erect, with head
level, and with his feet resting on a surface ad-
justed so that his knees are bent at right angles.
Sitting height is measured as the vertical dis-
tance from the sitting surface to the top of the
head (vertex). The anthropometer arm is held
firmly on the scalp to compress the hair.

Chest Depth: Subject stands erect, with his arms
initially raised and then lowered after the anthro-
pometer is in place under the right arm. The
depth of the chest is measured at the level of the
nipples during normal breathing.

Chest Breadth: Subject stands erect, with his
arms initially raised and then lowered after the
anthropometer is in place. The breadth of the
chest is measured at the level of the nipples dur-
ing normal breathing.

Shoulder Breadth: (Bideltoid Breadth): Subject
sits erect, with his arms bent to form right
angles at the elbows and with his elbows held
against the body. The maximum breadth across
the shoulders is measured at the level of the
bulges of the deltoid muscles in the upper arms.

650 ~ 1000

750 - 1050

150 - 350

250 - 425

350 - 600
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Table IX: Data Description For Index 015: Anthropometry (Cont)

Data Sheet/
Card
Columns

Data Description

Poops
Limits

55 ~ 57

58 - 60

61

62 - 64

65 - 68

69 - 72

Hand Length: Subject sits, with his right hand
and fingers extended, palm up. The length of
the right hand is measured from the wrist crease
to the tip of the middle finger with sliding
calipers.

Hand Breadth: Subject sits, with his right hand
and fingers extended, palm up. The breadth of
the hand is measured at the level of the knuckles
(distal ends of the metacarpal bones) with sliding
calipers.

Longer Toe. Indicates whether first or second
toe is longer.

Foot Length: Subject stands erect, with his
weight evenly distributed on both feef. The
maximum length of the right foot is measured
from the back of the heel to the tip of the longest
toe.

Chest Circumference: Subject stands erect with
his arms initially raised and then lowered after
the tape is in place. The maximum horizontal
circumference of the chest is measured with a
steel tape at the level of the nipples at full
inspiration,

Chest Circumference: Subject stands erect, with
his arms initially raised and then lowered after
the tape is in place, The maximum horizontal
circumference of the chest is measured at the
level of the nipples at full expiration with a

steel tape.

150 - 250

70 - 110

1,2

210 - 330

850 - 1400

700 - 1200
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Table IX: Data Description For Index 015: Anthropometry (Cont)

Data Sheet/

Card Poops
Columns Data Description Limits
73 -76 Waist Circumference: Subject stands erect, 600 - 1300

with abdomen relaxed. The maximum horizontal
circumference of the waist is measured with a
steel tape at the level of the umbilicus.
77 - 80 Vertical Trunk Circumference: Subject stands 1350 - 2000

erect, with his feet slightly apart. The verti-
cal circumference of the trunk is measured with
a steel tape passed through the crotch, to right

of scrotum and over the midpoints of the right
buttock and right shoulder,

Prior to 1967 there were no studies
exclusively designed to compile and
analyze anthropometric data originat-
ing from the submariner and diver
population of the U, S. Navy., However,
in 1949, an abridged battery of 13
anthropometric measures were ob-
tained as part of a factor analysis of
164 variables collected from 88 enlisted
submariner candidates. The primary
objective of this study (Cook & Wherry,
1949) 17 was to identify the major
classes of psychobiological processes
characterizing enlisted men who had vol-
unteered for the submarine service at
that time. A secondary population was
selected for biochemical endocrino-
logical, physiological, physiognomic,
anthropometric, and psychological
measures. All measurements were
done by medical officers and senior
hospital corpsmen who had been ex-
posed to comprehensive training courses
specifically designed to cover each of

24

the measurement procedures (includ-
ing anthropometric). Frequency distri-
butions for each of the 164 variables
were first produced. Then a first order
164 x 164 correlation matrix was com-
puted; this matrix in turn was subjected
to an orthogonal factor analysis. While
selected segments of the results were
published in professional journals, all
of the matrix information and norma-
tive data may be found in Cook,ll7

1961.

The specific need for anthropometric
data was reemphasized in 1966, in view
of the fact that submarine escape, sur-
vival and rescue was considered a
vital study area for the Naval Sub-
marine Medical Research Laboratory.
After consulting with the U.S. Army
Pioneer Laboratories at Natick,
Massachusetts, it was found that data
had been secured on all military groups
in the Department of Defense, except




submarine and diving personnel. The
responsible Department at the Army
Pioneer Laboratory, Natick, was most
anxious to obtain anthropometric data
on submarine and diving personnel, and
offered to assist the NSMRL in any way
possible. After securing the necessary
anthropometric measuring devices, a
study was set up at the NSMRL, with
Natick's help, for the specific purpose
of securing the aforementioned anthro-
pometric data,

Following the inauguration of the
Longitudinal Health Study as a study
unit, it was considered that the anthro-
pometric measurements could be in-
cluded in the LHS, and the necessary
mensuration data could be thus
acquired. Inasmuch as the anthro-
pomeftric measurements in use at
NSMRL had been established by Mr.
White of the Natick Laboratory, and

consisted of more than 100 measure-
ments, a reduction in the number
of these measurements was neces-
sary. Considering the general needs,
the time restrictions and overall
requirements, 14 significant mea-
surements were selected by the LHS
staff on the advice of Mr, White.
Familiarity and training are essen-
tial for correct and accurate mea-
surements. Large errors are possi-
ble since most examining personnel
are unfamiliar with the metric
measurement system, Small errors
are quite common with untrained
examiners, whose technique may
differ significantly. Measurements
at present are conducted by a
single examiner who has been
personally trained by Mr, White,
who is the authority in anthro-

pometry at the Army Pioneer
Laboratory at Natick, Massa-
chusetts.




LHS: ANTHROPOMETRIC (1)

NAME:

LAST FIRST INITIAL
INDEX DAY MONTH YEAR
o | 11!s TODAY'S DATE:

2 3 4 5 6 7 8 9

SOCIAL SECURITY NO,:

10 11 12 13 14 15 16 17 18

BUMED INST, 6310.8A
FACILITY CODE PLACE: NSMRL

DAY MONTH YEAR
DATE OF BIRTH:

0 6 { 6lslo 6
19 20 21 22 23 24 25 26 27 28 29 30
Station #1 - Scales
WEIGHT (To nearest pound) pounds

31 32 33
LIGHT CONTACT IN ALL, DO NOT INDENT TISSUE IN MEASURING. ENTER COMMENTS
STATURE: Standing, measure from behind. Millimeters

34 35 36 37 (1500-2000)

FUNCTIONAL REACH:from wall to thumb/index junc-
tion, standing.

Millimeters
38 39 40 41 (650-1000)

SITTING HEIGHT : From behind, half meter. Millimeters
a2 43 a4 a5 (750-1030)

Standing
CHEST DEPTH - AP distance at rest, at Millimeters
nipple line. Meter underarm (150-350)
include scapula. 46 47 48
Millimeters
CHEST BREADTH - At nipple line, resting. (250-425)
43 50 51
s test Millimeters
SHOULDER BREADTH (BIDELTOID): Greatest pulge (350-600)
arm hanging free, 52 53 54
6/72
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LUS: ANTHROPOMETRIC (2)

Sliding calipers

HAND LENGTH (From wrist skin fold) {(Right) Millimeters
85 58 57 (150-250)

HAND BREADTH (METACARPALS) (Right, diagonal) Millimeters
58 59 60 (70-110)

Standing; foot board - right foot

1 2
TOE LENGTH - 1st toe longer / 2nd toe longer (Enter number)
61
FOOT LENGTH -~ To longest toe Millimeters
62 63 64 (210-330)
Station #3 - Standing; tape (Keep tape level, snug fit, check tape)
CHEST CIRCUMFERENCE at nipple - Forced inspira- Millimeters
Edton 65 66 67 68 (850-1400)
CHEST CIRCUMFERENCE at nipple - Forced expira- Millimeters
tion 69 70 71 72 (700-1200)
ABDOMEN CIRCUMFERENCE at umbilicus, resting Millimeters

73 74 75 76 (600-~1300)

Station #6 - Standing on floor; tape

VERTICAL TRUNK CIRCUMFERENCE, over right shoulder Millimeters
To right side of scrotum. 77 78 79 80 (1350-2000)
Midway shoulder.

Push tape with hand against small of back.

K. P.
6/72
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INDEX 020: ROENTGENOGRAPHY

This section provides information as
to type of examination performed, and
general diagnostic categories. 21

TABLE X describes the roentgenog-
raphy data section, and is followed by

At present, this section will accept

‘the general data on results of chest

roentgenography and bone surveys, It
also contains the subject's name in
last, first, middle initial order. This
index has been designed in coordina-
tion with the Diving Medicine Branch of
NAVSUBMEDRSCHLAB for coding of

the self-explanatory form. bone survey information, Thus, the

Table X: Data Description For Index 020: Roentgenography

Data Sheet/
Card
Columns

Poops

Data Description Limits

1-3 020 designates Index as roentgenography. 020

Identification of‘person, place, time; as previously
described (Table IV),

4 -30

Provides 20 columns for recording patient's name NONE
in last, first, initial order. The usual methods of
filing roentgenography films are by Social Security
number or by name, this index provides informa-

tion on both.

31 - 50

51 Indicates performance of chest roentgenography
examination, Further indicates type of examina-
tion, whether PA or PA & Lateral. Expansion
space provided for coding of other special chest
studies.

52 - 54 LHS coding of results of chest examination by
general class. At present this includes four
categories with ample expansion space. Coding

categories are indicated in the following form.

55 ~ 56 Indicates that bone survey views have been made
for presence of aseptic necrosis. A 2-digit field
is provided not only to designate such a survey
has been performed, but that space is also pro-
vided for the indication of specific bone survey
protoeol used. A specimen protocol is provided

in Appendix B.
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Table X: Data Description For Index 020: Roentgenography (Cont)

Data Sheet/
Card Poops
Columns Data Description Limits
57 -59 | Results of bone survey of aseptic necrosis. At 0-2
present, this includes only positive and negative
indication of diagnosis. Ample expansion cod-
ing space has been provided with the 3-digit LHS
code,
Linked-Error Sub Routine: Indicates error is result of L.E.
either chest roentgenography or bone survey
appearing on data card without corresponding
indication of performance of the examination,
The converse, however, is not considered an
error. For instance, a bone survey procedure
may have been completed, but results not re-
corded due to delay in reading and inter--
pretation.
time, place protocol and results of a results of the x-rays. Re-
bone survey may be entered. To date sults will be available as
this LHS data section has listed the soon as interpretation of the
bone surveys done on all diving per- films is standardized and vali-

sonnel, but does not list all the dated. It will then be included.




Hg: ROENTGENOGRAPHY

NAME:
LAST FIRST INITIAL
INDEX DAY MONTH YEAR
0|2 0 X-RAY DATE:
1 2 3 4 5 6 7 8 9

SOCIAL SECURITY NO.:

10 11 12 13 14 15 16 17 18

BUMED INST. 6310.8A
FACILITY CODE PLACE: - ‘NSMRL

DAY MONTH YEAR
[+ 6 6 51]¢ 6 DATE OF BERTH:
19 20 21 22 23 24 25 26 27 28 29 30
NAME: 1. PLEASE WRITE IN LAST-FIRST-INITIAL ORDER, BEGIN AT BOX 31.
2, SEPARATE WORDS OF NAME BY ONE SPACE.
3, LEAVE BLANE FOR APOSTROPHE OR BREAK IN NAME (MC _DUFF, D_GATI)
4, NO MIDDLE NAME (N).

31 32 33 34 35 36 37 38 38 40 41 42 43 44 45 46 47 48 49 50

EXAMINATION RESULT
1. CHEST: P.A. ONLY-(1) WNL: (001) L ]
old Calcification 52 533 54
PA & LAT: (2) 51 (of any type): (002)
OTHER . Any Cardiomegaly {003)

NOTE: TECH. UNSAT: No Code, No Punch,  Other Abnormalities (004)




BONE SURVEY
FOR ASKPTIC
NECROSIS:

NOTE:

(Enter 1)

Tech. Unsat:

LHS: ROENTGENOGRAPHY (2)

Negative to Aseptic

Necrosis: 0l
55 56 57 58 59
Aseptic Necrosis Present: 2
No Code, No Punch.
K.P.
6/72
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INDEX 021 - DENTAL such diagnostic criteria., How-
' ever, commonly accepted methods of

Dental health is best defined by ob- reproducible intraoral measure-
taining accurate, reproducible intraoral ments have been used in the
measurements and establishing accept-  dental section of the LHS, with
able diagnostic criteria. Unfortunately, the concept of obtaining data of
there is no unanimity of opinion fixing permanent relevance.

Table XI: Data Description For LHS Index 021 - Dental

Data Sheet/
Card Poops
Columns Data Description Limits

1-3 021 designates Index as dental. 021

4 - 30 Identification of person, place, time as previously
described (Table 4).

31 - 32 DMFT The oral condition of each subject 0-32
is characterized by recording whole
33 - 35 DMFS mouth, DMFT (decayed, missing, 0 - 160
filled teeth), and DMFS (decayed,
36 - 37 Carious missing, filled surfaces), number 0-32
of carious teeth, number of re-
38 - 39 Restored stored teeth, and number of 0-32
missing teeth., These indices
40 - 41 Missing are historically accepted as 0 - 32
significant and appropriate. Third
Molars are not counted. The
number of carious teeth are those
with clinically open caries.

42 - 43 Russell's Index: A scoring system for periodontal 0-80
condition using the Periodontal Index (P.1.) of
Russell.?? This system uses graded stages from
normal through incipient disease, through moder-
ate and advanced disease, to a terminal situation
where remedial treatment would be ineffectual, This
system does not indicate specific teeth or the
degree of damage to any specific area. It is the
average of all teeth including third molars. The
score in the LHS is rounded to one decimal point.
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Table XI: Data Description For LHS Index 021 - Dental (Cont)

Data Sheet/
Card Poops
Columns Data Description Limits

44 - 45 Number of Pockets. This is arrived at in conjunc- 0-32
tion with Russell's Index and is an indication of
existing disease.

46 - 47 Area of Gingivitis: Calculated along with Russell's 0-20
Index and closely related in determination of
periodontal disease. Pockets are ignored in this
scoring, which is performed on every tooth.

48 - 49 Debris Score: The oral hygiene index of Greene 0-30
and Vermillion?? is the most widely used index

for individual or group hygiene, It has been used
extensively in the Public Health Service 24 and

was used in formulating the U. S. Navy periodontal
screening examination,

(50 - 67) The Periodontal Disease Index (P.D.I.) of S. P.
Ramfjord 25 modified by W. R. Shiller 5% of
NSMRL offers an acceptable and rapid assessment
of the periodontal status of the individual.

50 - 61 Pocket or Sulcus depth for 6 teeth: Nos. 3, 9, 12, 0-6
19, 25, 28.

62 - 67 Plaque extent measurement on enamel surface ad- 0-3
jacent to the measured sulcus.

It is anticipated that subtle individual in large surveys by the U.S. Public

changes with time may be recorded in Health Service.

this fashion. The use of the P. I. and

the P.D.I. are well supported in the Full-mouth impressions are taken
literature26,27 and have gained con- followed by the pouring of casts, Color
siderable acceptance, most notably photographs are also taken. It is
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anticipated that the mouth models and
photographs will graphically record
with time the changes occurring within
each subject's mouth,

The data contained in the dental sec-
tion represents a compromise in con-
cepts. Some students of the LHS deny

the importance of any dental section
while others recommend that it be ex-
panded. The problem * 5 to restrict the
amount of time expended while still
collecting reproducible and epidemio-
logical data of importance. It is the
opinion of the LHS staff that the present
Index 021 is an acceptable and reason-
able requirement for this study.




LHS: DENTAL

INITIAL

DAY MONTR

TODAY'S DATE:

SOCIAL SECURITY NO.:

12

BUMED INST. 6310.8A
FACILITY CODE PLACE: NSMRL

DATE OF BIRTH:

25 26 27 28 29

RESTORED MISSING  RUSSEL'S NUMBER
TEETH TEETH INDEX POCKETS

35 36 37

AREA DEBRIS
GINGIVITIS SCORE

46 47 48 49

RAMJFORD INDEX (Shiller modification)

TOOTH NUMBER
#3 #9 #12 #19 #25

MESIAL

Number: 50 51 52 &3 54 55 56 57 58 59

PLAQUE MESIAL

Number:




INDEX 025: PULMONARY FUNCTION effects upon the pulmonary system
add even more significance to the situ-

The occupational environments of ation of the diver,
both submariner and diver may cause
adverse effects on pulmonary function, The tests of pulmonary function
The increased density, breathing re- utilized in this Index are established
sistance, and the decompression and well documented, 28,29,30

Table XII: Data Description for LHS Index 025: Pulmonary Function

Data Sheet/

Card Poops
Columns ' Data Description Limits

1-3 025 designates Index as Pulmonary Function. 025

4 - 30 Identification of person, place, time; as pre-

viously described (Table IV).

‘31'— 32 Age of subject in years. 15 - 60

33 -35 Weight of subject in kilograms 50 - 140

36 - 37 Height of subject in inches 50 - 80

38 - 40 FVC, Forced Vital Capacity, (liters) 3.0-7.0
Gradual decrease expected with age.

41 - 43 FEV 1, and 2.0-6.0

44 - 46 FEV 2. Torced Expiratory Volume, 1 second 3.0 - 6.5

and 2 seconds, respectively, expressed in liters.

47 - 50 MEFR: Maximal Expiratory Flow Rate (liters per 7.0-138.0
second).

51 - 53 MVV: Maximum Voluntary Ventilation (liters per 100 - 200
minute).

54 - 56 Expiratory Reserve Volume (liters). In this study 0.5 -3.0

it is measured primarily to allow the determina-
tion of residual volume by subtraction RV = FRC -
ERV. :
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Table XII: Data Description for LHS Index 025: Pulmonary Function (Cont)

Data Sheet/
Card
Columns

Data Description

Poops
Limits

57 - 59

60 - 62

63 - 66

67 - 69

RV: Residual Volume (liters). Calculated by
subtracting ERV (spirometer) from the FRC
(plethysmograph).

FRC: Functional Residual Capacity (liters). Meas
sured functional residual capacity (liters).

Raw: Airway resistance (centimeters Hy0/ L/Sec.).
This is measured in the body plethysmograph by
panting with the shutter open. It increases very
slightly with advancing age, greatly in obstructive
disease, and may increase somewhat in restrictive
disease patterns.

MMF: Maximum Midexpiratory Flow (L/Sec).
This is the expiratory flow rate during the middle
50% of the vital capacity effort. Eliminated from
consideration are the first 1/4 of the volume
where rate of flow may be unduly low (patient
hesitation or spirometer inertia) or unduly high
(emphysema before "trapping' occurs) and the
last 1/4 of the vital capacity (not ordinarily used
during stress).

SUB-ROUTINES FROM RECORDED DATA

R1:

R2:

R3:

FEV1/FVC: The ratio of the 1-second Forced
Expiratory Volume as a proportion of the Forced
Vital Capacity.

FEV2/FVC: The ratio of the 2-second Forced
Expiratory Volume as a proportion of the Forced
Vital Capacity.

RV/TLC: TLC computed as sum of RV and FVC.

0.7 -3.0
1.2 -5,0

0.6 -3.0

3.6 - 6.7

.75 - ,98

.88 -1.00

.10 - .30
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METHOD The FBC, FEV1l, FEV2,
MEFR are all measured using a single
forced expiration following a maximai
ingpiration, utilizing a wedge spiro-
meter (Med Science Electronics Model
370 with model 280 pulmodigitizer).

The MVV is measured during a 14-
second prior with the wedge spiro-
meter, pulmodigitizer and Model 281
MVYV computer (Med Science Elec-
tronics). The ERV measurement
utilizes both the wedge spirometer and
pulmodigitizer; the subjectbreath holds
for a short period of time at the resting
and expiratory position (FRC volume),
and then obtaining a maximal expira-
tion with maximally increased equip-
ment sensitivity.

Each test described using the wedge
spirometer is performed at least twice;
and the result judged most valid
is the one saved for record. The judg-
ment is made by an experienced cardio-
pulmonary technician.

The FRC and Raw are measured by
the method of Dubois, using a Collins
Plethysmograph System (Model P-
2601, 2602, 2603, 2604), utilizing a
Hewlett Packard Power Supply (Model
8848A), Carrier preamplifier (HP
Model 8805A), and a Tektronic Storage
Oscilloscope (Model R~564 B) with two
differential amplifier plug-ins, at-
tached to each unit (Tektronic Type

2A63). The procedure is repeated for
a total of five usable determinations.
Values are averaged, discarding those
with large scatter or those with
questionable conto<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>